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(54) Title; PEPTIDE COMPOUNDS USEFUL FOR MODULATING FGF RECEPTOR ACTTVITY 



(57) Abstract 



Tills invention provides peptide compounds that bfaui to either of fibroblast growth facttnr (PGP) or a fibroblast 
growdi factor receptor (PGFR) and, acconJlngly, are- usetui for modulating FGFR activity. Preferably, the FGPR - is 
FGFR2-IIIC. Preferably, the FGF is basic FGF. Preferably the peptide compound comprises an amino add sequence 
(Y/IML/IVI>^RA)/E/S/Y/G)-^Q/L/Y)-Y-(M/UK^ ID N0:1). The invention further 

comprises pharmaceutical compositions comprising the peptide compounds of the invention and a pharmaceutlcaUy acceptable carrier. The 
invention still .further provides, methods of modulating FG|^ activi^ using the peptide compounds of the iatttmtion. 
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PEPTIDE COMPOUNDS USEFUL FOR MODULATlfNG 
FGF RECEPTOR ACTIVITY 

Background of the Invention 

5 The fibroblast growth factor (FGF) family consists of clbsely related polypeptide 

mitogens. This family includes at least seven members based on amino acid sequence 
homologies: basic FGF (Esch ei al (1985) Proc. Natl Acad ScL USA it:>:6507-6511 ; 
Abraham ^/fl/. (1986) fe/enc^ 233:545-548; Abraham e/^//. (1986) ZMSO J. 5:2523- 
2528; Kurokawa ei al (1 987) FEES Lett. 212: 1 89-1 94), acidic FGF (Guiiene^^GaUago 

10 et al (\9%S) Science 220:1385-1388; Thomas et al (1985) Proc. Natl Acad Sci. USA 
82:640976413; Jayee/ a/. (1986) Science 233:543-545), im-2(MooTG et al (1986)* 
£AfSO J. 5:91 9-924), hst (Kaposi sarcoma FGF) (Taira et al (1987) Prc^. Natl Acad 
ScL £/&4 M:2980-2984;Bovi e/a/. (1987) Cc// 50:729-737), FGF-5 (Zhan e/ a/. (1988) 
MoL Cell Biol 8:3487-3495), FGF-6 (Maries et al (1989) Oncogene 4:335-340) and 

1 5 keratmocyte growth factor (KGFXFinch et al (1 989) Scienc&2A5:15%-l 5 5; Rubin et al 
(1 989)i>'<?c. Natl Acad ScL USA 86:«02-806); The pleiotropic efFe-:is of the FGF 
family members include proliferative activity for a wide variety of cells, reurotrophic 
activity and angiogenic activity (Gospodarowicz et al (1986) Cell Differ, I2:l-17> 
Morrison et al. {19^6) Proc, Natl Acad ScL USA §1:7537-7541; Walicke etal (1986) 

20 Proc Natl Aaad ScL USA §3:3012-3016; Folkman and Klagsbruri (1987) Science 
235:442-447; Thomas (1 FASEB J. 1:434^0; Anderson et al (1 98;?) Nature 
332; 360r361 ; Burgess and Maciag (1 989) Annw Rev, ^toc/fem. 5&?575-606). The FGFs 
also have the ability to influence thedifferentiatidn of a varife^ of c^;ll tyjiss, e^driMting 
both differentiation-inducing and differentiation-inhibiting effects (linkh^rt e/ a/. (1981) 

25 Dev. 5/c»/. 56:19-30; Senrero and Khoo (1982) 120-3 Broad and 

Ham (1 983) Eur, J, Biochem. 131:33-39; Latoop et al (1 985) 7. Cell Biol 100:1540- 
1547; Togarief a/.. (1985)7. JVe«rojc/. 5:307-316; Wagnet and D'Amore (1986) J: Cell 
Biol 102:1363-1367; Anderson et al (19S«) Nature 232:360-361). FGF:j are also 
thought to play an important role in embryonal development (Kimelman iuid Kifschrter 

30 (1987) Ce// 51:869-877; Slack era/. (1987) Mirwre 32^:1 97-200; Kimelirian era/. 
(1988) 5c/ence 242:1053-1056; Amaya et al (1991) Ce// 66:257-270). 

The FGFs mediate their effects by binding to high affinity cell surf ice receptors 
(reviewed m Johnson and Williams (1992) Adv. Cancer Res: 60:1-41). Foiir distinct 
FGF receptors have been identified: FGFRl (also known was Fig, bFGFR, Cekl or N- 

35 bFGFR) (Lee et al (1989) Science 245:57-60; Dionne et al. (1990) EMBOJ. 9:2685- ' 
2692; Johnson er al (1990) Mol Cell BioL 10:4728-4736; Eisemann et al (1991) 
Oncogene 6: 1 195-1202; Hou et al (1991) Science 251:665-668), FGFR2 (;ilso known as 
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Bek, Cek3, K-sam, 1X14, TK25 or KGFR) (I^ionnc et al (1990) EMBO J, 2:2685- 
2692; Hattori etal (1990) Proc. Natl Acad ScL USA 87:5983-5987; MM et al (1991) 
Science 251:72-75; Saiki et al (1988) 5c/ewcr^ 239:487-491; Pasquale (1990) Proc. Nail 
Acad, Set USA 87:5812-5816; Houssaint et at (1 990) Proc. Natl Aca± Scl USA 
5 82:8180-8184; Champion- Amaud etal i\99\) Qwcogewe 6:979-987; Crumley et al 
(1991) Oncogene 6:2255-2262; JUzz et al (1991) Oncogene $:753-760; Sato et al 
(1991) Oncogene 6:1279rl283), FGFR3 (also iknown as Cek2) (Keegan et al (1991) 
Proc. Natl Acad ScL USA 88:1095-1099) an(i FGFR4 (Partanen et al (1991) EMBO J, 
10:1347-1354). 

10 Structurally, the FGF receptors compri^ an amino terminal signal peptide, three 

extracellular immunoglobulin-like 'domains (Ig domain I, Ig domain n,, Ig domain III), 
,with an acidic region between Ig domains I anil II (the "acidic box" doitiain), a 
transmembrane region, and intracellular kinas^ domains (Johiisbn arid V/illiams (1 992) 
Adv. Cancer Res. 60:1-41). Variant fonns of IfGF receptors are genersl jd by alternative 

15 mRNA splicing (Ghampion-Amaud et al. (195(1) Oncogene 6:979-987; Johnson a/. 
(19-91) Mo/.. Ge/l Biol 11:4627-4634; Johnsoii and WiUiams (1992) ^'.it^. Cancel Res. 
60:1-41). Binding studies have demonstrated that multiple members of the FGF family 
can bind to the, same receptor species (Dionne et al (1990) EMBO J. 9:2685-2692; 
Johnson et al. (1990) Mol Osll Biol 10:4728^4736; Mansukhani et al (1990) Proc, 

20 NatlAcadScL USA i2:437»A3S2;Keeg^ etal (1991) Proc. Natl Acad Sci. USA 
88:1095-1099). Alternative spUee variants, particularly involving Ig;do::nain HI, are 
, diought to be important. in {letermining the lig^jnd binding specificity of receptor ^|:^ies 
(Werner (1992) Afo/. Cell Biol 12:82^88; Crumley et al (1991) OncoiX^me 6:2255- 
2262). Moreover, an^ogous splice variants from different FGFR genes have been 

25 shown to encode receptor fornis with diiFerent ligand binding specificiii ss (Dionne et al 
(1990) EMBO J. 9:2685-2692; Johnson et al (1990) Mol Cell Biol JJ): 4728-4736; 
Mms}Mi^etal {\^0) Proc, Natl Acad Sct^ 

Given the role of FGF family members jin a variety of bioldgical processes, 
compQunds that modulate FGF receptor activity would be advantageous Certain retro- 

30 peptides have been described as FGF receptor blocking peptides (PCX Publication No. 
WO 92/1 3958). Moreover, soluble forms of F^jF receptbts, comprisinj^ the extracellular 
domains, have been described (U.S. PatentNo.t5,288,855 by BergonzonL et al; PCT 
Publication No. WO 91/00916; PCX Pubhcatidn WO 92/00999; Europjim Patent 529 
, 076 Bl). Additional compounds for modulatinig' FGF receptor activity are still needed. 

I 
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Summarv of the Invention . - 

This invention pertains to peptide compounds, phannaceutical compositions 
comprising these peptide compounds and methods of using these peptide compounds. 
Th^ peptide compoimds of the invention bind either a fibroblast growth fiictor (FGF) or 
5 a fibroblast growth factor receptor (FGFR) (preferably, FGFR2-IIIC). i^.c^ordingly, the 
peptide compounds of the invention are. useful as modulators of FGFR activity . A 
peptide compound of the invention may be an agonist or an antagonist of FGFR activity. 

In a preferred embodiment, a peptide compound of the invention is based on the 
consensus amino acid sequence: (Y/T)-(UF/I>(R/D/E/S/Y/G>(Q/L/Y)~^'-(M/L/K^^ 
1 0 (IJM/D/E/N/S>(?^/S/T)^(yF ID NG: 1 ). : Accordingly, a ]>iptide 

compound of the invention can comprise an amino acid sequence: 

Y,-Xaal"Xaa2-Xaa3"Xaa4-Xaa5-Xaa6.Xaa7-X^a8-Xaa^ - 

15 v^erein: - • ^ ■ '■'^-■> ' 

Yj. iSi hydrogen, an amino-derivative group or a peptidic stixicture having 
a formula pCaa)^ wherein Xaa is any amino acid structure and a is an intjjjer firom 1-15 
inclusive; . . 

Y2 is hydrogen, a carboxy-derivative group or a peptidic :rtructure having 
20 .i a formula (Xaa)]} wherein Xaa is any amino acid structure and b is an integer firom 1-15 • ' 
inclusive; ^ . 

, . ; ^- , . ; J, , , i3.a tyrosine :Stru(?ture or , a phenylalianine stnicture; 

Xaa2 is a leucine structure, a phenylalanine sftnleture or isoleuicine" ■ 
•structure;- <..y„ 

25 Xaa3 is an arginine structure, an aspaxtic acidistructure, a glutamic acid 

structure, a serine structure, a tyrosine structure or a glycine structure; 

Xaa4 is glutamine structure, a leucine strticttire or a tyrosiafii structure; . 
XagS is a tyrosine structure; 
. . Xaa6 is a methionine structure, a leucine structure, a ly sin 5 structure or 

30 an arginine structure; 

Xaa7 is a leucine structure, a methionine structure, an aspiutic acid 
structurei. a glutamic acid structure, an asparagine structure or a SOTne stracture; 

Xaa8 is an arginine structure, a leucine structure, a serine :;1ructUre dr a 
threonine structure; and 
35 Xaa9 is leucine, phenylalanine structure, a methionine struc ture or a 

valine structure. 
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The peptide compounds of the invention can be fonnulated into phamaceutical 
compositions, preferably comprising a peptide compound and a phamiaceutically 
acceptable carrier. 

The peptide compounds of the invention can be used to modulate FGFR activity 
5 in a cell by contacting a cell e3q)Tessing the FGFR with the peptide co-iripound such that 
FGFR activity in the cell is modulated. In the modulatory methods oi Ihe invention, the 
peptide compound can be contacted with ceD expressing FGFR in vitro or, idterhatively, 
; : the peptide compound can be administered to a subject such that the peptide compound 
is contacted with a cell expressing FGFR in vivo. For peptide compounds that bind an 
1 0 FGF, the method, can comprise contacting the cell with a peptide comj^urid of the 
invention in the presence of FGF. 



Brief Description of the Drawings 

Figure 1 is a graph depicting the effect of unlabeled bFGF, corapound 623 or 
15 compound 658 on *25i.bFGF binding to soluble biotinylated FGF recqrtor. ' - 

^. Figure 2 is a graph depicting the inhibitory efifect of compounclg 668, 670, 671, 
672 and 673 on bFGF binding to FGF receptor. 

Figure 3 is a bar graph depicting the activation of p42-MAP ki nase by bFGF in 
NIH 3T3 cells, 

20 r Figure 4 is a bar graph depicting the antagonizing efifect of conriouiid 623' on the 

activation of p42-MAP kinase by bFGF in NIH 3T3 cells. 

Figure 5 is a bar graph, depictii^ the antagonizing effect of ciour^ound 658 on the 
activation of p42-MAP kinase by bFGF in NIH 3T3 ceUs: ^ 

Figure 6 is a graph depicting the inhibition of bFGF-induced piroliferatiori of NIH 
25 3T3 cells in the presence of compound 658 and 10 nM bFGF. 

Detailed Description of the lnvention - ^^■ 

This invention pertains to peptide compounds capable of bindiii:? a fibroblast 
growth factor (FGF) or a fibroblast ^wth factor receptor (FGFR), ph armaceutical 
30 compositions comprising the peptide compoimds of the invention and hiethods of using 
the peptide compounds to modulate FGFR activity. 

In a preferred embodiment, a peptide compound of the inventicm binds FGFR2- 
niC. As used herein, the term "FGFR2-IIIC" is intended to refer the exon IIIC splice 
variant of the FGFR2 (Bek) receptor femily, as disclosed in Dionne et cl (1990) EMBO 
35 J. 9:2685-2692; Pasquale (1 990) Proc, Natl Acad. Sci, USA §2:58 12-^1816; Houssaint et 
al (1990) Proc, Natl Acad Sci, USA 87:8180-8184; Champion-Amaiicl e/ al (1991) 
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Oncogene &979-987; and Raz et aL (1991) Oncogene 6:753-760, ormanimajian 
homologues thereof. 

In another preferred embodiment, a peptide compound of the invention binds 
basic FGF (bFGF). As used herein, the term "basic FGF" is intended to refer to the 
5 growth factor as disclosed in Esch aL (1 985) Proc, Natl Acad. Set USA 82:6507- 
65 1 1 ; Abraham et al (1986) Science 233:545-548; Abraham et aV (198(1) EMBOJ. 
5 :2523-2528; and* Kurokawa et al (1987) FEBS Lett, 213 : 1 89- 1 94, or mammalian 
homologues thereof. 

Various aspects of the invention are discussed further in the follovdng 
10 subsections. Standard three-letter find ohe-lettef abbreviations for amino acids are used 
throughout the application. 

L Peptide Compounds 

In a preferred embddimerit^ a peptide compound of Uie inviention Dsmprises a 

1 5 consensus amino aizid sequence: (Y/F)-(L/F/I)-(R/D/E/SA'/G)-(Q/LA^-^^ (M 

(L/M/D/E/N/S)r(R/L/SyT><iyF/IV^ ID NO: 1). Moreover, longer peptides 
encompassing this dmino acid sequence, as well as peptide derivatives, pejDtide 
analogues and peptidomimetics of this amino acid sequence are encompasi;ed by the 
invention: Accordingly, a^peptide compound of the itivention can comprise an amino 

20 acid sequence: : 

Y|-Xaal-Xaa2-Xaa3-'Xaa4-Xaa5-.Xaa6-Xaa7-Xaa8-^a9-^2 

wherein: . ; . / 

25 Yj is hydrogen, an amino-derivative groi^ or a peptidic stnldure having 

a; formula (Xaa)a vslierein Xaa is any amino acid structure and a is an integer fiom 1-15 
inclusive- ■.. - :w r: . 

Y2 is^ hydrogen, a carboxy-derivative grbup or a peptidic islmfeture having 
a formula (Xaa)b wherein Xaa is any amino acid structure and bis an integer from 1-15 
30 inclusive; I 

Xaal is a tyrosine structure or a phenylalanine structure; 

Xaa2. is a leucine structure, a phenylalanine structure or isoLnicine 

structure; 

Xaa3 is an arginine structure, an aspartic acid structure, a gllrtamic acid 
35 structure, a serine structure, a tyrosine structure or a glycine structure; 

Xaa4 is glutamine structure, a leucine structure or a tyrosine structure; 
Xaa5 is a tyrosin structure; 
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10 



15 



20 



25 



30 



Xaa6 is a methionine stFUCture, a leucine structure, a lysine structure or 
an arginine structure; 

Xaa7 is a leucine structuie, a methionine structure, an aisj^iutic iacid 
structure, a glutamic acid structure, an. asparagine structure or a serine slructure; 

; Xaa8 is an arginine structure, a leucine structurej. a serine istnicture or a 
threonine structure; and 

Xaa9 is leucine, phenylalanine structure, a methionine stiicture or a 
valine structure. 

In a preferred embodinient, Xaal is atyrosine structure or a phenylalanine 
stnictiire,. XaaZ is j leucine structure or a phenylalanine structure; Xaa3 ui an arginine 
structure, Xaa4 is a glutamine structure or a leucine structure, Xaa5 is a tj-rosine; 
structure, Xaa6 is a methionine structure, Xaa7 is a leucine structure, Xaa8 is an arginine 
structure and Xaa9 is a leucine structure. 

As used herein, the terms "peptide compoimd^' and "peptidic structure" are 
intended to include peptides comprised of naturally-KKCurring L-andno iicids, a& well as 
peptide derivatives, peptide analogues and peptide mimetics of the naturaQy-occurring 
L-amino acid structures. The terms "peptide analogue", "peptide derivative" and 
"peptidomimetic!' as used herein are intended to include molecules whicti mimic the. 
chemical structure of £| peptide and retain the functional properties of thei peptide (e.g., 
the ability to bind an FGF or FGFR). Approaches to designing peptide smalogues, : 
derivatives and mimetics are known in the art. For example, see Fanner, P,S. in Drug 
Design (E J, Ariei;is, MO, Academic Press, New York, 1980, voLlO, pp. 1 19-143; Ball. 
J.B. and Alewood, P J. (1990) J. Mol Recognition 3:55; Morgan, B.A. «i,d Gainor, Jj\. 
(1989) .4nw, Rep. Med Chem. 24:243; and Freidinger, R.M. (1989) Treni^ Pharmacol 

; As used herein, a, "derivative'* of a compound X (e.g., a peptide or amino acid) 
refers to a form of X in which one or more reaction groups on the compound have been 
derivatizedijWith a substituent group. Examples of peptide derivatives im\ ude peptides 
in which an amino acid side chain^ the peptide backbone, or the amino- cr carboxy- 
terminus has been derivatized (e.g. , peptidic compounds with methylated. ;:imide 
linkages). 

As used herein an "analogue", of a compound X refers to a compound which 
retains chemical structures of X necessary for iunctional activity of X yei: which also 
contains certain chemical structures which differ from X. An examples of an analogue 
of a naturally-occurring peptide is a peptides which includes one or more non-naturally- 
occurring amino acids. As used herein, a "mimetic" of a compound X teMs to a 
compound in which chemical structures of X necessary for functional activity of X have 
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been replaced with other chemical structures which mimic, the eonfonnatio.i of X. 
Examples of peptidomimetics include peptidic compounds in which the pqrtide 
backbone is substituted with one or more benzodiazepine molecules (see , James, 
GL etal (1993) Scrence 260:1937-1942), peptides in which at least one ^^^^ 
5 is substituted with the corresponding D-amino acid (e.g., peptides in which one, two. 
three four, five, six, seven, eight, nine or more L-amino acids, or all L-and no acids, are 
substituted with.the corresponding D-amino acids) and "retro-inverso" peptides (see 
U.S Patent No. 4,522,752 by Sisto), described further below. 

The term mimetic, and in particular, peptidomimetic, is intended tD include 
10 isosteres, TTie tenn "isostere" as used herein is intended to include a chemical structure 
thavcaixbe substituted for a secoiid chemical structure because the steric q>nformation 
of the first structure fits a binding sit? specificfor the second structure. Tlie^eim 
specifically includes peptide backrbone: modifications (i.e., amide bond ndmetics) well 
known to tho se skilled in the art. Such modifications include modificalicr^ of the. amide 
15 jcutro^n, the c^^carboji, amide carbonyl. complete replacement of the amide bond. 

extensions, deletions or backbone crosslinks. Sesveral peptide backbone modifications 
are known, including M/ICH^S], v[CH2^IH], ^/[CSNHJ, v[NHCO], vkICC^CHJ, and v 
[(E) or (Z) CH=CH]. In the nomenclature used above, \|/ indicates the ab&snce of an 
ainid€!,^nci. The strupture that replaces the amide group is specified witirn the 
20 brackets. , pther examples of .i^^ 

benzodiazepine molecules (see e.g., James, G.L-. et al (1993)&r/c/ice 2S!) 1937-1942) 

^ Other possible mcKiificati^pj^ an 1^-alkyl (of aiyl) s)lbstitut3p^ (n/, 

[CONR]), backbone crosslii>king to construct lactams and other cyclic staichires^j^ 
substitution of all D-amino acids for all L-amino acids within the compoiDid ("inverso" 
25 comppu^<}s) or retro-invCTSo amino acid incorporationXn^lNHCO]). By "inverso" is 
meant replacing L-amino acids^ of a sequence Avith D-amino acids, and by "retrpr 
inverso" or "enantio^retro" is meant reyer^ing the sequence of the amino acids ("retro") 
and replacing the L-amino acids wth D-amino acids. For example, if thts parent peptide 
is Thrr Ala-Tyr* the retro modified form is Tyr-Ala-Thr, the inverso form is thr-ala-tyr, 
30 and the rettOTinverso fonn is tyr-ala-lfar (lower case letters refer to D-amir o acids). 

Compared to the parent peptide, a retro-inverso peptide has a reversed backbone while 
retaining substantially the original spatial conformation of the side chains, resulting in a 
retro-inverso isomer with a topology that closely resembles the parent pep tide. See 
Goodman etflL ''Perspectives in Peptide Chemistry^ pp. 283-294 (1981). See also U.S. 
35 Patent No. 4,522,752 by Sisto for further description of "retro-inverso" peptides. Other 
derivatives inclu(te C-tenninal hydroxymethyl derivatives, O-modified derivatives (e.g.. 
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C-terminal hydroxymethyl benzyl ether) and N-texminally modified derivatives 
including substituted amides such as alkylamides and hydrazides. 

As used herein, the term "amino acid structure" (such as a "leucine: structure", a 
"phenylalanine structure" or a "glutariiine structure") is intended to includs the amino 
5 acid, as well as analogues, derivatives and minietics of the ammo acid that maintain the 
functional activity of the compound {e.g. , the ability to bind an FGF or a;i FGFR). For 
example, the term "phenylalanine structure" is intended to include phenyl; Janine as well 
as pyridylalanine and honiopheriylalanine. The term "leucine structure" i intended to 
include leucine, as well as substitution with valine or other natural or non-natural amino 
10 acid having an aliphatic side chain; such as noijleucine. 

The aminoK and/or carbbxy-tenninus of the peptide compounds of the ihventioii 
can be unmodified Y j and/or Y2 can be, ihdeperidently) hydrogen. -A lternatively^ 
the arnino- and/or carboxy-terminus of the peptide compound can be rhocli fied with a 
derivative group. Amino-derivative groups which can be present at the N-i:enmnus of a 
1 5 peptide compound {Le;^ can be Y^) include acetyl, aryl, aralkyl, ady 1; epbxysucdiiyl and 
cholesteiyl gix>ups. CarboxyKierivative groups which can be present at tlu; C-termintis 
of a peptide compound can be Y2) include alcohol, aldehyde, epoxy.iuccinate, acid 
halide, carbonyl, hialoiriethane, and diazoinethane groups. 

A peptide coiiipound of the invention caii comprise additional pep tidicstnicfuies 
20 at the amino ^d/or (5arfo6xy tenhinus-of the core iiine ditiino acid structiues (repres^nibl 
by (Xaa)a arid {Xaa)b in the foimula above). In one embodiment, a and h iire, 
independently, integers frbiri 1-151 Irf aiiother eriibodiment;' a and b are; iadependently, 
integers from 1-10: In yet anbther^^hiboditrienf; a aiid b are, iiidependenti jC integers i 
fiom 1-5. ' ■ ' ' ■ ^. . •- 

25 In another embodiin'erit, the ih^'ehtioh provides specific peptide ccTi|>ouhds " ' ' • 

identified based on their ability to bind FGFR2ilIIC. Accordingly, the in ^sntion 
provides peptide compounds having aidi amiiio add sditienCe selected from the group 
consisting of SEQ ID NO: 2; SEQ ID NO: 3; SfeQ tD NO: 4; SEQ ID NC»: 5; SEQ ID 
NO: 6; SEQ ID NO: 7; SEQ ID NO: 8; SEQ ID NO: 9; SEQ ID NO: 10; 13 EQ ID NO: 

30 11; SEQ ID NO: 12; SEQ ID NO: 13; SEQ ID NO: 14; SEQ ID NO: 15; SEQ ID NO: 
16; SEQ ID NO: 17; SEQ ID NO: 18; SEQ ID NO: 19; SEQ ID NO: 20; SEQ ID NO: 
21; SEQ ID NO: 22; SEQ ID NO: 23; SEQ ID NO: 24; SEQ ID NO: 25; JJBQ ID NO: 
26; SEQ ID NO: 27; SEQ ID NO: 28; SEQ ID kO: 29; SEQ ID NO: 30; ! JEQ ID NO: 
31 ; SEQ ID NO: 32; SEQ ID NO: 33; SEQ ID HO: 34; SEQ ID NO: 35; S EQ ID NO: 

35 36; SEQ ID NO: 37; SEQ ID NO: 38; SEQ ID ko: 39; SEQ ID NO: 40; S3Q ID NO: 
41 ; SEQ ID NO: 42; SEQ ID NO: 43; and SEQID NO: 44. Preferred peptide 
compounds include SEQ ID NO: 32, SEQ ID hjo: 33, SEQ ID NO: 39, SEQ ID NO: 42, 
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SEQ ID NO: 43 ..and SEQ ID NO: 44, The. invention further provides cojh pounds 
having the foregoing amino acid sequences but which contain at least one D-amino acid. 
The invention further provides compounds that are retroinverso isomers of the foregoing 
peptides. 

5 , In yet another embodiment, the invention provides specific peptide; compounds 

identified based on their ability to bind bFGF. Accordingly > the invention provides 
peptidercompounds selected from the group consisting of SEQ ID NO: 45; SEQ ID NO: 
46; SEQ ID NO; 47; SEQ ID NO: 48; SEQ ID. NO: 49; SEQ ID NO: 50; SEQ ID NO: 
51 ; SEQ ID NO: 52; SEQ ID NO: 53; SEQ ID NO: 54; SEQ ID NO: 55; lUQ ID NO: 

la 56; SEQ ID.NQ: 57; SEQ ID NO: 58; SEQ ID NO: 59; SEQ ID NO: 60; SliQ ID NO: 
61 ; SEQ ID NO: 62; SEQ IP NO: 63; SEQ ID NO: 64; SEQ ID NO: 65 ; llEQ ID NO: 
66; SEQ ID NO: 67; and SEQ ID NO: 68. Prefenred pq)tide compounds include SEQ 
ID NO: 6? and SEQ ID NO: 68. The invention further provides compounds having the 
foregoing amino acid sequences but which contain at least one D-amino aci d. The 

1 5 jnventtpn further provides compounds that are retroinverso isomers of the f aregoihg ^ 
peptides. : » . 

The peptide compounds of the invention can be prepared by standsxd peptide 
sjrnthesis methods known in the art. Non-limiting exanlples of peptide symheses are 
described ^further in Example 1. The ability of a peptide compound of the invention to 

20 bind tQ an FGF or FGFR can be evaluated using binding assays such.as tho!:;e. described ; 
in EKainple:2.. The ability of a peptide compound of the invention to modul ate rEGFR 
activity c^ evaluated using an assay that measu|[:es EGFR activity ,i suph asthe. :: 
funQtictnal.assays described in Example.4. The ability of a p^tide tiompoiu id of the 
inven^on to.inpdulatp angiogenesis can be evaluated using an assay such as thai 
■ 25^, describe in Example 7. 

n. Pharmaceutical Gompositi6n& ' ; ■ . > . 

Another aspect of the invention pertains to pharmaceutical compos:it ions of the 
peptide compounds pf the invention. The pharmaceutical compositions of tie invention 

30 typically comprise a peptide compound of the invention and a pharmaceutically 

acceptable carrier. As used herein "pharmaceutically acceptable carrier" includes any 
and all solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic 
and absorption delaying agraats, and the like that are physiologically comp^ttible. The 
type of carrier can be selected based upon the intended route of administration. In 

3 5 various embodiments^ the carrier is suitable for intravenous^ intraperitoneal , 
subcutaneous, intramuscular, topical, transdermal or oral administration. 
Pharmaceutically acceptable carriers include sterile aqueous solutions or dispersions and 
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sterile powders for the extemporaneous preparation of sterile injectable solutions or 
dispersion. The use of such media and agents for pharmaceutically active; substant^es is 
well known in the art. Except insofar as any conventional media of agenl: is 
incompatible with the active compound, use thereof in the pharmaceutical compositions 
5 of the invention is contemplated. Supplementary active compounds can also'be 
incorporated into the compositions- 
Therapeutic compositions typically must be sterile andi stable und^r the conditions 
of manufacture and stor^e. The composition can be fohnulated as a solution, 
microemulsion, liposome, or other ordered structure suitable to high drug (X>ncentration. 

1 0 The Carrier can be a solvent ordispersion medium containing; for example, Water, ethanol, 
polybl (for example, glycerol, propylene glycol, and liquid poiye&eylene (glycol, and the 
like)^ and suitable mixtures thereof. The proper fluidity cain be maintained^ for example, 
by fte use of a coatii^ such as lecithin, by the maintenance of the required particle size in 
the case of dispersion and by the use of surfactants. In many cases; it will be preferable to 

15 include isotonic agents, for example, sugars, polyalcohols such as manitol, sorbitol, or 
sodium chloride in the coinposition. Prolonged absorption of the injectaitl<:: compositions 
can be brought about by iricluding in the composition an agent which dekiys absorption, 
for example, monostearate salts and gelatin. Moreover, the compounds am be 
administered in a time release formulation, for example in a composition in liich includes a 

20 slow release polymer. The active compounds can be prepared with cariien; that will 
protect the. compound against r^id release, such as a controlled release fcimUlationi 
including implants and iifticroencapsulated'dieUvery systeins. Biode ^ 
biocompatible polymers can be used, such as ethylene Vinyl acetate, polyiUihydrides, ' 
polyglycolic acid, collagen, polyordioesters, polylactic acid and polylactic;, pol^glycolic 

25 copolymers (PLG). Many methods for the preparation of such formulations arei^ generally 
known to those skilled in the art 

Sterile injectable solutions can be prepared. by iilcorpoiating the ^tive 
compound in the required amount in an appropriate solvent with one of a o^mbination of 
ingredients enumerated above, as required^ followed by filtered sterilisation. Gtner^ly, 

30 dispersions are prepared by incorporating the active compound into a steriti vehicle 

which contains a basic dispersion medium and the required other ingredie;its fiom those 
enumerated above. In the case of sterile powders for the preparation of stin ile injectable 
solutions, the preferred methods of preparation are vacuum drying and fteii-sc-drying 
which yields a powder of the active ingredient plus any additional desired ingredient 

35 from a previously sterile-filtered solution thereof. 

Depending on the route of administration, the compound may be C[>ated in a 
material to protect it from the action of enzymes, acids and other natural conditions 
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which may inactivate the agent. For example, the compound- can be admiji: stered to a 
subject in an appropriate carrier or diluent coradministered with enzyme inJiibitois or in 
an appropriate carrier such as liposomes. Phannaceutically.acceptable diluimts include 
saline and aqueous buffer solutions. Enzyme inhibitors include pancreatic Irypsin 
5 inhibitor, diisopropylfluoro-phosphate.(DEP) and trasyloL Liposomes include water-in- 
oil-in- water emulsions as well as conventional liposomes (Strejan, et al , (1^84) J, 
Nettroimmunol 7:27). Dispersions can also be prepajed.in glycerol, liquid j olyethylene 
glycols, and mixtures thereof and in oils. Under ordinary: conditions of storage and use, 
these preparations may cQntain a preservative to prevent the growth of mien organisms. 
10 The active agent in the composition {u , a peptide compound of th s invention) 

preferably is fonnulated in the composition in a therapeutically effective amount. A 
•'therapeutically effective amount" refers to an amount effective^ at dosages: and. for 
periods of time necessary, to. achieve the desired therapeutic result^ such as modulatioh 
of FGFR activity to thereby influence the tfierapeutic course qf a parti:eular discj^e state. 
1 5 A therapeutically effective amount of an active agent may vary according tD factors such 
as the disease state, age, sex, and weight of the individual, and the ability o f the agent to 
elicit a desired response in the individiial. Dosage regimens may be adjustt^l to provide 
the optimum therapeutic response. A therapeuticaUy effective. aipountis alsD one in 
which any toxic or d^lriinental effects of the agent are owtwpigbed by. the tlic^rapeutically 

20 , beneficial effects. In anoth^ embodiment, the active agent is fonnulated iit the 

composition in a prophylactically effective amount ; A "pnophylactically effoptiye . 
amount" refers to ap; qjnount effective^ for periods of time/n)ix^s§afyyto; 

achieve the desired prophylactic result, for .example, i^odulatjon^of EGFR a c tivity for ^ 
prophylactic purposes. Typically, since a prophyjadic dose i? used in subjc^ ts prior to 

25 or at an earlier stage of disease, the prophyl^ctically effective ^Qimt will tc less than 
the therapeutically .effective amount, . . ! 1. ^ 

The amount of active. copipo\md in the coinpositioii may vaiy accorl ing to 
factors such as the disease state^ age, sex, and weight of the individual: DojK ge 
regimens may be adjusted to provide the optimum. tber^utic response. For example, a 

30 single bolus may be administered, several divided doses may be administenHl over time 
or the dose may he proportionally reduced or increased as indjpa^ted by the e^iigencies of 
the therapeutic situation, ft is especially advantagepus to formulate parenten J 
compositions in dosage imi^ form for ease of administration and uniformity of dosage. 
Dosage unit fonn as used herein refers to physically discrete, units suited as unitary 

35 dosages for the mammalian subjects to be treated; each unit containing a prcicletennined 
quantity of active compound, calculated to produce the desired, therapeutic eJ Ject in 
association with the required pharmaceutical carrier. The specification for tlni dosag 
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unit forms of the invention are dictated by and directly dependent on (a) itie unique 
characteristics of the active compound and the particular therajyeutic efFe<:1 to be 
achieved, and (b) the limitations inherent in the drt of compounding such £Ji -active 
compound for the treatment of sensitivity in individuals. 
5 A peptide compound of the inventiori can be formulated into a ph;a;Tmaceutical 

composition wdierein the compound is the only active agent therein. Alternatively, the 
phannaceutical composition can contain additional active agents. For ex;i] nple, two or 
more peptide'compoiinds of the invention may be Used in combination, f^oreovfer, a' 
peptide compound of the invention can be cbnibined with one or more otli^r iagents that 

10 have modulatory effects on FGFR activity. - r 

A pharmaceuticalcomposition of the invention, comprising a pep ade corhpomd 
of the ihvention» can be administered to ai subject to modtilate FGFR acti^nty in dells of 
the subject (discussed i» further detail belov^ in subsection III). As used hcixiin; the t^m 
"subject" is iirtended to include living orgjanisms in which an FGFR activity odciirsi e\g.^ 

15 mammals. Examples of subjects include huitians; dogs, cats, mice, rats, ai! d transgenic 
species thereof V ' 

IIL Modulatory Methods ' * ' 

Thef peptidte compounds of the invention can be Used to modulate FGFR activity 

20 in a cell expressing the FGFR. A peptide^ compoimd of the invention ma)' be ah afgfonist 
or an antagbtiist of FGFR activity (which'ean'be evaluated u^ibg a functfc rial assay di^' 
FGFR>activity, such as those described^ in E^^^ple 4). Accordii^ly, the viirious fbrms 
of &e terhi'^iif<:)dtilating'*^ usedhei:^iii i^ inteiided'to iiichide "stimtildflftg'* FGFR ' 
activity and "inhibiting" FGFR activity. ' ' ' ' 

25 In one embodiment, the iiidventi6ii'pro\ade!S a fibtobia^ 

growth factor receptor (FGFR) activity in a cell comprising contacting a p eptfde - - 
compound of the invention with a ceU expi^siAg -FGFR stfch that FGFR luirtivfty in the 
cell is modulated InapreferredembodimentitheFGFRisFGFR2-nie. For peptide 
compounds of the invention that bind FGF, ratheir tfiaii FGFR (incliidirig SiliQ IDNOs: 

30 45-6 8), the method can comprise contacting the peptide compound with a cell 
expressing FGFR m the presence of an FGF such that FGFR activity in the cell is 
modulated^ In a preferred embodiment, the FGF is basic FGF. 

In one embodiment of the modulatory methods of the invention, th e peptide ' 
compound is contacted with the cell expressing FGFR ifi vitro. For examj)] e, the peptide 

35 compound can be added to the culture medium in which the cells are cultured in yitro. 
In another embodiment Of the modulatory methods of the invention, th pejitide " ^• 
compound is administered to a subject such that the peptide compound is i:oiitacted with 
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a cell expressing FGFR in vivo. Peptide compounds can be administered i:o a subject as 
described above in subsection II. 

The modulatory methods of the invention may be usefiil in a vari.j:y of clinical 
situations that may involve enhanced or diminished FGFR activity. For <5xample, 

5 agonists of FGFR activity may be useful in disease situations in which tl:.e re is 
insufficient angiogenesis, such as ulcers, stroke, heart disease, infertility and 
scleroderma. Alternatively, antagonists of FGFR activity may be useful iji disease 
situations in which there is excess or abenrant angiogenesis^ such as rheuniatoid arthritis, 
cancer, diabetic blindness, Kaposi's sarcoma and psoriasis. Other particiilar disease 

10 situations in which the modulatory methods ^f the invention may be u^JjlI include 
restinosis, wound healing, prostate cancer, pancreatic cancer and leukemia 

This invention is further illustrated b^ the following examples wlii eh should not 
be construed as limiting. The contents of all References, patents and pub] ished patent 
1 5 applications cited throughout this application! are hereby incorpwated by leference. The 
Sequence Listing described herein is mtende^ to be part of the present siK cification. 

EXAMPLE ! ; Peptide Synthesis 

20 Peptide cohipouiids of the invention can be prepared i>y solid-^^^ 

. synthesis-using an N«-9-fluoren.yhnethyloxycarbonyl (FMOC>based protection strategy 
as follows. Starting with 2.5 mmoles of FMOC-Val-Wang resin, sequential additions of 
each amino acid are performed iising a four-fold excess bf protected aiiiino acids,« 1- 
hydroxybenzotriazole (HOBt) and diisopropyl carbodiimide(DIC). Recouplings are 

25 performed when necessary as determined by hinhydrih toting of the resin after 

coupling. Each synthes^ cycle is mmimally described by a toee mmute ieprotection 
(25 i% piperidine/N-methyl-pyrrolidone (NMP)), a 15 minute deprotecticn),' five one 
minute NMP washes, a 60 minute coupling cycle, five NMP washes and a ninhydrin 
test The peptide is removed fix)m the resin by treatment with trifluOtoaa;tic-acid (TFA) 

30 (82.5 %), water (5 %), thioanisole (5 %), phenol (5 %), elhanedithiol (2. 5 %) for two 
hours followed by piecipitation of the peptide in cold ether. The solid is j^elleted by 
centrifugation (2400 rpm x 10 min.), and the ether decanted. The solid is resuspended in 
ether, pelleted and decanted a second time. TJie solid is dissolved in 10 acetic acid 
and lyophilized to dryness; 

35 Alternatively, peptide compounds of tiie invention can beprepar-^l oh an 

Advanced ChemTech Model 396 multiple peptide synthesizer using an anitomated 
protocol established by the manufacturer for 0.025 mmole scale synthes is . Double 
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couplings are perfonned on all cycles using 2-(lH-benzotriazal.l-yl>l,133- 
tetramethyluronium hexafluorophosphate OlBTLO/N^-diisopropylethylatiine 
(DIEA)/HOBt/FMOC-AA in four-fold excess for 30 minutes followed \rj 
DIC/HOBt/FMOC-AA in four-fold excess for 45 minutes. The peptide is deprotected 
5 and removed from the resin by treatment with TFA/water(95 %/5 %) for ±iee hours 
and precipitated with ether as described above. The peDet is resuspendecl in 10 % acetic 
acid and lyophilized. The malerial is purified by a preparative HPLC usii g 15 %-40 % 
acetonitrile over 80 minutes on a Vydac C18 column (21 x 250 mm). 

10 EXAMPILE 2 ! ; FGF Receptor Bidding Assays 

The ability of a peptide compound to bind to an FGF receptor can be determined 
using on^ or both of the receptor binding assays describ^ in this example, which 
measure the ability of a test conqraund to inhibit the binding of radiolabtsled bFGF to the 

1 5 FGF receptor. The first assay is a celUbased assay, utilizing FGF receptoi -expressing 
cells. Cells expressing an FGF receptor are seeded on a 96 well plate (50,000 cells/well) 
and incubated overnight at 37 ^C, 5% CO2. The cells are then washed once with 
bindmg buffer (Dulbecco's Modified Eagle's Medium (DMEM) witii HEFES; gelatin 
and heparin). A test peptide is diluted to the desired concentration in binding buffer 

20 with heparin (1 5 U/ml) and added to the ceUs (25 ^l per well^. ^ l25i.bFGiF (50,000 

cpm/well; Amersham tif e Sciences), diluted in binding buffer with hepsrin, is added to 
each wellK25 ^lper vi?ell so Aat final vol^ • • ' ^ 

50 ^1). The cells are incubated in a humidified chainber iat 4 =*C for 3 hoars. The cells 
are washed twice witii binding buffer to ronove linboimd material. The v/ashed cfells are 

25 then dissolved in 100 ^il of IN NaOH and cdunted in a gamma coimter. llie ability of a 
test compound to bind to FGFR is evidenced by the reduced binding of ^ ^ 5i_bFGF tathe 
cells in the presence of the test con5)Ound as compared tq the:binding of 1 25i^bFGF to 
the cells in the absence of the test compound: 

A second FGFR bindmg assay utilizes biotinylated soluble FGFR.^ Biotinylated 

30 FGFR is mixed in an ^ppendorf mbe with l25i.bFGFand atest compouuil in binding 
buffer. The tubes are placed on an eppendorf roller at 4^e for 1.5 hours:. Magnetic 
streptavidin beads (CPG, Inc.) are prepared by washing twice with bindirg buffer. After 
the 1.5 hour incubation of the tubes, 15 ^1 of magnetic streptavidin beadfe are added to 
each tube and contmued on the eppendorf roller for 10 niinutes at 4 °C to allow the 

35 strepavidin to interact with the biotinylated FGFR. The tubes are removed from the 
roller and spun down in a microjfuge for 2 minutes at 300'0 rpm. Using magnets, the 
magnetic beads are washed twice with binding buffer. IW p\ of bindin(i buffer is added 
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to each tube and the contents are moved to a 12 x 75 mm test tube. The ccntents 
strepavidin beads, with biotinylated FGFR and '^Si.bpGF bound thereto) Jire counted in 
a Gamma counter. The ability of a test compound to bind to FGFR is evidenced by the 
reducedjbinding of >25i.5fgF to the biotinylated FGFR in the presence of the test 
5 compound as compared tp the binding of ^^^I-bFGF to the biotinylated FGrFR in the . 
absence of the test compound. 

EXAMPLE 3 ; FGF Binding Assay 

10 A phage display library can be screened for compounds that bind "(^bFGE using 

a biopanning assay as described in this example. . Basic FGF is bound to lu^parin agarose 
beads in 0.5 M NaCl/phosphate buffered saline (PBS) with 0. 1 % fish gekrtin overnight 
at 4 °C. Suffiqipnt bFGF is added to saturate the heparin (approximately 3.5 mg^i 
resiii). The beads are washed at le^st three times with 0.5 M NaCl/PBS aai then washed 

15 at least three^tin^^ with IX PBS. The phage display Ubrai^ ^. ly.^^ 

preincubated with 50 ^l of heparin beads (not coatedwitfi bFGF) in IXPE S/04% fish 
gelatin (v/v) for 1 hour at 4 °C and the phage are recovered by filtering through cellulose 
acetate 0.45 microfuge filters at 3000 rpm for 3 minutes. The recovered phage .are i 
incubated with 50 ^l of coated beads (bFGF-heparin) at 4 °C fOT 2-4 hours The beads 

20 are washed and resuspended with 200-1000 nl of IX PBS/0.05% Tween id 4 The 
beads are spip' cjown and the >yashijag,step:4s reputed 7-10 times as fast as ^egsQpablis. 
Bpund.phage are elute4 from the bea4s^ 20 ;?Q wth,2.5 MJNaCl/PBS fo:r 20-30 
minutes. The beads are removed by fUtration. and the phage: 9re rec^^ 
of phage that bind bFGF are sequenced to identify peptide compounds c^Kible of 

25 binding bFGF. 

EXAMPLE 4 : Functional Assays of FGF Receptor Actn'ity 

The effect of peptide compounds on the fimctional activity of an FCrF receptor 
can be evaluated in one or both of Ihe fimctional assays described in this €:)i:ample. The 

30 fu^t assay is a signal transduction assay, exploiting the fact that bFGF bind ing to FGFR 
initiates a phosphorylation cascade that includes the phosphorylation of N^LVP kinase 
(MAP-K). Accofdingly, the ability of a test compound to modulate bFGF -induced 
phosphorylation of MAP-K is examined. NIH 3T3 cells are synchronized i:o quiescence 
by growing in medium containing 0.5% fetal bovine serum (FBS) for 2 dsiys. The cells 

35 are then shifted into fresh 0.5% FBS-containing medium for 2 hours to reduce the basal 
level of MAP-K phosphorylation before the experiment. Test peptide coni]X)unds are 
dissolved in fi?esh dimethyl sulfoxide (DMSO) to 100 mg/ml and series dilutions are 
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made in DMSO. Peptides at various dilutions are added to medium contiiining bFGF (1 
or 10 fiM). Phosphorylation of MAP-K in the 3T3 cells is initiated by ini:ubating flie 
cells with the bFGF-containing medium in the presence or absence of tesl: rreptide for 15 
minutes at 37 °C. The phosphorylation is stopped by washing with cells with PBS and 
5 lysing the cells with sodium dodecyl sulfide (SDS)-c6ntauiing buffer. Cell lysafes are 
separated on 12% SDS polyacrylamide gels and the proteins are transferrel onto PVDF 
membranes. Membrane-bound cellular proteins are probed with a rabbit aati- 
phosphoMAP-K antibodies, followed by a goat anti-rabbit secondary antil ody, labeled 
with horse radish peroxidase. The blots arc then detected by the enhanceiJ 

10 chemiluminescence (ECL) nf^tcthod; ' 

A second fimctiorial assay for FGFR is a proliferation assay, based on the fact 
that NIH 3T3 cells show enhanced growth in the presence of increasing concentrations 
of bFGF, NIH 3T3ceUs are cultured (e.g^^, ak)ut 3 days) with bFGF (10 
presence or absence of a test peptide compound. CeD growth is quantitati^l using a 

1 5 standard method for detecting cell growth, such as tritiated thymidine incorporation or 
uptake of 3,(4,4-dimethyIthiazo!-2-yl)2,5-diphehyl-tetrazolium bromide (^iTT); MTT 
(commercially available from Sigma Chemical Co.) is a chromogenic subftrate that is 
converted from yellow to blue in viable cells, vAiich can be detected 
spectrophotometrically. ^ i ' 



20 



EXAMPLE S : Peptide Comi^ouDds that Bind FGFR2-B11C 

A series of peptides capable of bimling FGFI^-niCwe^ identifii^i andtfieif • 
amino acid sequences were ^aligned, as shown in Table 1 : ' • 



25 Table 1 



D 


V 


F 


L 


D 


M 


Y 


q 


F 


S 


V 


1 




SEQ ID N O: 2 






F 


L 


G 


K 


Y 


M 


E 


S 


L.^ 


^ M. 


R 


M SEQ ID h p: 3, 






F 


L 


M 


M 


Y 


M 


M 










SEQ ID NO: 4 






'y 


L 


Y 


L 


Y 


M 


V 










SEQ ID NO: 5 






F 


M 


R 


q 


Y 


L 


P 


r 


W 


W 


L 


I SEQ ID NO: 6 


E 


V 


F 


Y 


R 


1 


Y 


L 


S 


V 


L 


L 




SEQ ID N O: 7 


A 


H 


N 


L 


R 


Q 


Y 


L 


M 


R 


F 


L 




SEQ ID NO: 8 


TAG 


D 


P 


L 


T 


Q 


Y 


R 


M 


R 








SpQID NO:9 


] G S 


G 


T 


L 


E 


Q 


Y , 


M 


G 


R 








SEQIDNOilO 






Y 


F 


D 


Q 


V 


M 


L 


F 


F 


Y 


D 


SEQIDNO;!! 
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Y F G Q 



M A L Y 



SEQIDNO: 12 



SEQID^O: 13 



F R E Y L L RAG 

Y M N Y L G L L SbgiU MO:l4 



Y V S 



V F. 



Y Y D R M R Y 



SEQ ID MO: 15 



G S Y L 



R Y 



A L Y T E G 
IT L Y Y M E S 



N R 



SEQIDMO: 16 
SEQ1D>I<:): 17 



K A 



LEWYKSLMR 



Y L Y R jY A, Q F 
L L 



M SEQ ID NO: 18 

R T S P SEQIO:?4i5n9 



"Y S L TY Q Y 



R K Y F 



Y R N 



T V h 



SEQ IP NO: 20 



G 



SEQ IP NO: 21 



G Y 1 



X Y L 



E K Y K 
S Y Y R S 



L A I 
L T 1 



G R 
S 



SEQ IPKO: 22 



H L R I Y S N W L 



SEQ IP NO: 23 
SEQ ID NO: 24 



Y L I L Y K Y 



SEQ IP NO: 25 



L F 1 R Y Y K 



SEQ IP NO: 26 



The frequency of each observed amino acid at each position in th e alignment 
were calculated, the results of which are summarized in Table 2: 

















P l-.O 


Q 


1 , 
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. 0 10 






0 


fl 


0 
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0 




0 


0 


0 


0 


0 






0 


0 




, 0 


0 


c 




M 


. d '■ 


0 




0 


0 


1 


-I- 


2 


0 


3 








1 




M 


i 


; G 


0 : 


1 


2 


■> 


0 


0 


.2 


0 


.0 


io . 




1 




4 


0 - 


0 


G 


aliphatic 


A 


0 


1 


1 




1 


0 . 


1 


0 


0 


1 


1 


1. 


I 


.0 


,c 


, 0 


A , 


- V 


0 


0 


0 


3 


0 


1 


0 


: 0 


0 


0 




1 






c 


0 


V 


L 


0 


0 


0 


' 2 




n 


_L 


m 


0 






111 




3 


2 . 




L ' 


I : 


1 


p 


0 


1 . 


0 




: 1 


2 


0 


0. 


0, 




2 


(• 


1 


I 


aromatic 


Wj 


' 0 


0 


0 


0 


0 


0 




I 


0 


0 


0 


I 


1 




V 


0 


W 


F ■■ 




0 


1 




K 


W 
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0 


0 


0 




2 




0 


(''. 


; 0 


F 


Y 


0 


0 


1 












1 


I 


} .- 


.1 


1 


1 


p 


Y 


H"; 


0 


0 


0 




1 


0 


0 


0 




0 


0 


"o 


0 


0 




tf - 


H 


positive 


K , 


0 


0 


0 


2 


0 


0 


0 


2 


0 




0 


d 


0 


0 


0 


0 


K 


R 


0 


0 


I 


1 


0 


0 


IS 


I 


0 




0 




I 


.'4 




0 


R 


negative 


D 


0 


0 


1 


I 


0 


0 




0 


0 


0 


■•2-\ 


0 


0 


0 


1 


1 


D 


E . 


0 


0 


I 


0 


0 ; 


0 




1 


0 


0- 


;:3 


0 


0 


0 ' 


0 


0 


E 


poLaF 
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0 


0 


2. 


2 


0 


0 
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0 
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0 




0 
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0 
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25 


25 


25 


24 
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The strongest consensus resides over nine amino acids. The most common amino acids 
at each ofthese nine positions are: (Y/F)-(liFA)-(R/D/E/S/Y/G)-(Q/LA:-Y- 
(MA7K/RHL/M/D/E/N/S>(I^S/r>(L^ 1). More preferred 

5 amino acids at each position are shaied in dark gray in Table 2, less prejre ired amino 
acids are shaded in light gray. 

Select peptides were synthesized (e.g. , as described in Example I) and tested in 
binding, proliferation and signal transduction assays (as described in Examples 2 and 4), 
1 0 (The abbreviation "TFA" indicates tiie trifluoroacetate salt of the peptide) The results 
ofthese assays are summarized in Table 3: 



Tables 



Ref.# 


Sequence 


SEP ID 
NO: 


Binding 


Prolif. 
ICso 


MAP-K 


564 


H-GYYLLWMVG-OH'TFA 


27 


>100nM 


ND 


ND 


656 


H-GVLYLYMVG-OH'TFA 


28 


>IOO^M 


ND 


ND 


566 


H-GFLMMYMMG-OH*TFA 


29 


>Iqo^M 


ND 


ND 


567 


H-GYFQYMALY0-OH*TFA 


30 


>100^M 


ND 


ND 


622 


H-GDVFLSMYQFSVlG-OH*TFA 


31 


>l0OfiM 


ND 


ND ; 


■■ 


H-OAHMAQYLMRFLG-CH^TFA ' 


32' ■ 


-120 jiM 








]H-<SAHYi^QYiMRFl^l^il*tFA ! 


;v33''i 




ND,- ;'■ 




659f 


H-GFLGKYMESLMRMG-NH*TFA 


•34' 




ND 


ND 


660 . 


Acetyl-GHPOjEMYOrOH 


35 . 


>lmM 


ND i 


ND 


661 


H-GKALEWYKSLMRM?M«1*TFA - 


■ 36 


-300 


ND ] 


ND 


662 i.j 


h^^ylaqymabs-nhttfa 


.,.37. 




ND 


. Nn. ^ 


6^3 t 


JfrGSLMRMG-NH*TFA 


38... 


>lmM 


ND ^ 


ND* 


668 ; 


H-GAHYLRQYlJ^RFRG-NH^tFA 


39 


; ^3. HM 


ND , 


ND 


669- ' 


H-GAHYIvRQYMMRFLG-NH*TFA 


- 40 


-20 


ND 


ND . 


670 


h-lrqylmrfr-nh»tfA 


;:v4i- 


-120 mM 


ND 


ND 


671 


H-YLRQYLMftFR-NH*TFA 


-42 


-8^M 


ND 


ND 


672 


H-HYLROYLMRm-NH*:TFA 


' 43 


' -8 (iM 


ND. 


ND 


673 


H-AHYLRQYLMRFR-NH»TFA 


44 




ND 


, ND 



15 As shown in Table 3, compound 623 inhibits the binding of bFC iF to FGFR2- 

niC with an IC50 of about 120 fiM. Additional increases in the binding ability of the 
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peptide were achieved by synthesizing amino-acid substituted derivatives c.f compound 
623 that more closely approximate the amino acids of the consensus sequiaice of SEQ 
ID NO: 1 , These derivatives include compouM 658 (containing an N4Y c tiange) and 
compound 668 (containing N4Y and L13R changes), which have IC50S of about 8 and 3 
5 ^iM, respectively. The effect of compounds 623 and 658 on »25i.bFGF binding to 
soluble biotinylated FGF receptor (in comparison to unlabeled bFGF) is tiiovm in the 
graphof Figure 1. ! 

A deletion series of compound 668 was prepared (compounds 670, 67 1 , 672 and 
1 0 673). A? shown in Table 3, removal of both tenninal glycines (compound 673) 
increases the IC50 from about 3 to about i \xM, while additional dekti on of the 
amino terminal bistidine (compound 671) does not appear, to further incr ^iise the 
Hovvever, deletion of the tyrosine (compound i570) greatly increases, the .[("50 to about 
llO nM. consistent with tyrosine being highly conserved at this position in the selected 
15 peptides. The inhibitory effect of compounds ^668, 670, 671, 672 and 673 on FGF 
binding is ill^ustrated in the graph of Figure 2. i 

To determine whether particular compounds were agonists or ani:£^oni5t of bFGF 
binding to FGFR, the functional effect of these peptides on FGFR were assayed using 
20 the MAP kinase and 3T3 cell proliferation assays described in Example 4 . Contrrf ; 
experiments (without test p^tide compoimds) determined that concentrations of 1 and 
■ lO.nM inducev40-60?^aqtivation of MAP-K (illustrated in the graph of Figure 3). 
; Ho wever, in the piesenee of increasii^ concentrations of compound 621i (which has an f 
J of a]bputl20 fiM inthe binding 3ssay), tlie activation of MAP-K^is clearly . , 
25 antagonized (illustrated in the gi^ph of FigUK! 4). . The 50% reduction in activation 
: occurs between 1 80 and 60 ^iM of compound ^23. Compound 65? (which has a lower ' 
; IQ5oof about S ^M)h£dfmaxii^ , . , 

1 nM bFGF at about 5 liM (illustrated in the graph of iFiguire 5). 

30 In the NIH 3T3 cell proliferation assay^ proliferation of the. cells Jnduced by the 

presence of 10 nM bFGF is reduced by compound 658 half maximally jit. 40 ^iM 
(illustrated in the graph of Figufe 6). 

EXAMPLE 6 : Peptide Compounds that Bind bFGF 

35 ' " ' ' : ■ 

Basis FGF was panned with a phage display library as described in iSxample 3. 
Selected peptides capable of binding to bFGF are simunarized in Table 4: 
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Table 4: ] ' ■ SBQl)^ NO: 45 

R a R G I G 



"S L R G F G R 
Y p W D D L. L G 



Y T W p Y L L G 



Y D W D S I L G 



YPWD PL LS 
1 D W D PL L S 



q W G D W E R S G D W F 



r V P L Y H L Y 



C V P L Y H Y V^Y C 



SEQ ID NO: 46 



SEQ I D NO: 47 



SEQ ID NO: 48 



SEQ ID NO: 49 



SEQ ID NO: 50 



SEQ ID NO: 51 



SEQ ID NO: 52* 



7 ^73— X — W 5 Y SEQ1DNQ:53 

W G n W E W T G L, W . S Y 



n V r iV Y P V W T C shg iDNa54 

o V O E R T C SEqiDNO:55 

r P L 'Y H Y V Y C ^ - 



SEQ I D NO: 56 



SEQ ID NO: 57 



SEQ^ [D NO: 58 



Select peptides were synthesized (e,g, . as described io Example l>and tested iii 
binding, proliferation and signal transduction assays (as described in Examples 2 and 4). 
The results of these assays are sununarized in Table 5: 



Table s.: ^ 



kef # 


. ^ Sequence v 

. U. ,\:' : : .w..Vt V..,- 


' SEQ 
ibNQ: 


Binding 


Pro(ifera- 
ticn IC50 


' MAt>.K 


475 


ir^AIXjXAGYDWI>DtLSGAA-NH*TFA 


:u-:.59-:- ■ 


i>!t)0|iM 


>r<)OMM 




476 


Biofin-ADGAAGYbWDDLLSGAA-NH 


60 ^ 


>IOdMM 


>H)OfiM 


NO 


477 


H^ADGAAGYD\kmfDU-CKjAA-NH*TFA 


6\ 


>l(K)|iiM 


: >lt)OMW 


ND 


478 


Bi6tin-ADGAAGYDWDDLLGGAA-Nri 


61' 


>ldO^M 


>Ii)OmM 


Nb 


507 


H-ADGAAGCVDLYHYVYCGGAA-NH*TfA 


63; 


>l6b^M 


io-i6(y^iN* 




508 


H-ADGAAGCVLLYDVWTCGGAA-NH»TFA 


64 


NP 


:>lmlit 


ND 


509 


H-ADGAAGSWGDWERSGDWFGGAA-NH*TPA 


65 


>100hM 


>1I)0^M 


ND 


512 ' 


Acetyl-GSWGI)W^GbwFG-NH 


66 


>lbO>iM 


>!D6|iM 


ND 


513 


Acetyl dcVLLYDERTCG-NH 


67 


>l(K)^M 


>100^M 


ND ^ 


514 


Acetyl GCVDLYHYVYCG-NH 


68 


>100^M 


10-300pM 


-50mM 



10 The results shown in Table 5 demonstrate that compounds 507 and 5 14 iwhich comprise 
the same core amino acid sequence) are antagonists of the proliferative exitivity of bFGF. 



Received from < 1 206 6S2 6031 > at S/1/02 5:19:02 PM [Eastern Daylight Time] 



05/01/2002 13:41 FAX 1 206 682 6031 SEED IP LAW GROUP PLLC ©OlS 



P<7r/US97O1070 

WO 98/21237 



-21- 

F.XAMPLE?! Peptide Compounds that Modulate Angiogenesis 

Selected peptides AVere synthesized by standard methods (e.g., ai! described in 
Example 1) and tested for their ability to modulate (e.g., inhibit or stimiJate) 
5 angiogenesis in a chorioallantoic membrane (CAM) assay. In particular, compound 514 
from Example 6 and compounds 658 and 668 from Example 5 were tessd. 
Additionally, an analogue of 668 that is substituted with D-amino acids (Compound 
630), a rctromveiso isomer of 668 (compound 63 1) aad a shorter version of 668 
(compound 675,:corresponcfing to residues 4-12 of SEQ ID NO:39) weit prepared. 
10 These three compounds were each lested ih the FGFR bindihg aiid^prtiliiSration assays 
described above and compounds 631 and 675 were further testfcd intheCAM assay. 

In a CAM assay, the ability of test compounds to modulate bFGF' induced 
angiogenesis from the CAM. is determined. The CAM assay was perfcrmed essentially 
as described in Liekens S. et al. (1997) Oncology Research 9: 173-181, the ctontents of 
15 which are incoiporated-herein by rfeference. with th^ mbdifications desc ribed below. 
Briefly, fresh ftrtUized eggs were incubated for 3 days at 37" C. Oh th<5 ftiid day, the 
shell wis cracked and the egg was placed into a tissue culture plate and incubated at 38 " 
C. For the assay, bFGF and the compound to be tested were attached oo a matrix of 
collagen on a nylon mesh. The mesh was ihen used to cover the chorioallantoic 
20 membrane and the eggs were incubated at 37 "C. If angiogenesis occujs, new capUlaries 
form and grow through the mesh within 24 hours. The abUity of die tesjl compounds (at 
various concentrations) to modulate the bFGF-induced angiogenesis Wi«! determined. 
The results of the assays (expressed as IC50 in moles (M)) are summarized in Table 6. 
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Ref 
# 


' Sequeace 


SEQ ID 
NO 


Binding 

(IC50) 
(M) 


Proliferaticm 
aC50)(M) 


514 


Ac.(GCVDLYHYVYCG>NH2 


68 




8.1 X 10'^ 
9.4 X 10-5 
1.8x10-4 
2x10^ 


658 


HKGAHYLRQYLMRFLG)- 
NH2*4TFA 


33 


3.18x10-** 
6.5 X ir^ 


ND 


668 


H-(GAHYLRQYLMRFRG)^ 
NH2*5TFA 


39 


2 X 10'** 
2x 10-6 
5.6 X 10-7 


1.00 x 10-^ 


630 


HKG-dA-dH-dY-dL-dR-dQ-dY- 
dL^M-dR-dF-dR-G>NH2*4TFA 


N/A 


1.1x10-^ 
1.4 X 10-4 

1.4 X 10-5 


1.20X 10-=» 



AM 
{lC5o)(M) 



ioox 10-^ 



n 3 activity 



a'onist 
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631 


H-(G-dR.dF-<iR-dM-dL-dY-dQ- 

dR-dL-dY-dH-dA-G)- 

NH2*5TFA 


. N/A 


3.44x10-^. 
L4 X 10-^ 
1.3 X 10-5 


9.00 JL 10^ 


675 


H-<YLRQYLMRF>.NH2*5TFA. 


Residues. 
4-12 of 
39 


3.8 X 10^^ 


4.90 X 10"^ ' 



NI>*not done 



2.1)0 X 10-' 



Ji.OOx 10-^ 



The results shown in Table 6 demonstrate that compounds 514, 631 and 675 had 
detectable inhibitory activity for angiogenesis, iwhereas compound 668 !iiad detectable 
5 activity as an agonist of bFGF induced angipgenesis. Moreover, compound 630 (a.D- 
substitute?d analogue pf 668) and compound 631 (a retroinversp. isomer of 668) retained 
the ability to bind to FGFR. , ^ 

10 EQUIVALENTS 

Those skilled in the art will recognize^ or,be able to ascertain us: ing no more: than 
rojutine experimentation, many equivalents to.the.specific embodiments <if the invention 
described herein. Such equivalents are intended to be encompassed by tJie following 
claims. - 
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SEQUKNCE LISTING 



(1) GENERAL INFOi^MATION : 

5 

(i) APPLICANT: 

(A) HAME:Praecls Pharmaceuticals Xnc 

(B) STREET :One Hampshire Street 

(C) CITYi Cambridge 
10 (D) STATE: MA 

(E) COUNTRY: USA 

CF) POSTAL CODE CZIP) : 02139-1572 

(ii) TITt*E OP INVENTION: Peptide Coovppimds Useful, for ^^odulating 
15 FGF Receptor Activity 

(iii) NUMBER OF SEQUENCES: 68 

(iv> CpRRESPOMDENCB ADDRESS:., - . 

20 (A) AbDRESSBE: lAHIVE & COCKFIBLD, LLP 

(B) STREET: 28 State Street 

(C> CITY: Boston ... ; , 

CD) STATE: Massachusetts - . 

(E) COUNTRY: USA 

25 (F) ZIP: 02109-1875 

(v) COMPUTER READABLE FORM: , 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible : 
30 (C) OPERATING SYSTEM: PC-DOS/MS-DOS, . . >j 

(D) SOFTWARE: Patentln Release #1.0, Version #l!:!:5 

(vi) CURRENT APPLICATION DATA; ■ ^ , ■ . : m 
(A) APPLICATION NUMBER: ' ' , r 

35 (B) FILINQ DATE: Herewith : . . . , . , 

(C) CLASSIFICATION? 

(vii) PRIOR APPLICATION DATA:, 

(A) APPLICATION NUMBER: US 08/747,599 
40 (B) FILINGS DATE: 12-N0V-1996 



(viii) ATTORNEY/AGENT INFORMATION: 
(A) NAME: KARA, Catherine J. ^ 
45 (B) REGISTRATION NUMBER: 41,106 

(C) REFERENCE/DOCKET NUMBER: PPI- 02 9PC 

y . - ■ 

(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: (617)227-7400 
50 (B) TELEFAX: (617)227-5941 



55 (2) INFORMATION FOR SBQ ID N0:1: 
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10 



15 



20 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH •- 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY; linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(ix) FEATURE: - 
(A) tHRMS/KEYi Modif ied-site 
(B> LOCATION: 1 

CD) OTHER INFORMATION: /n6te= Xaa is Tyr or Phe 

(ix) FEATURE: 

(A) NTiME/KEY: MOdif ied-site 

(B) LOCATION: 2 - 

<D) OTHER INFORMATIOT: /note= Xaa is Leu/ Phe cr lie 



(ix) FEATURE; 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 3 

(D) OTHER INFORMATION: /note- Xaa is Arg/ Asp, CHu, Ser, Tyr 

25 or Gly 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 4 

30 (D) OTHER INFORMATION: /nbte= Xaa is Gin/ LeU or Tyr 

(ix) FEATURE; ^ 

(A) NAME/KEY; Modified- site \ , 

(B) LOCATION: 6 , ' 

35 (D) OTHER INFORMATION: /notei=» Oiaa is' Met, Leii, Lys or Arg 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 7 , ^ . 

4Q (D) OTHER INFORMATION: /noter= Xaa ik Leu, Met, J^ksp, Glu, Asn 

or Ser 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 
45 (B) LOCATION; 8 

(D) OTHER INFORMATION: /not^- Xaa is Arg, Leu* 13er or Thr 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied^site 
50 (B) LOCATION: 9 

(D) OTHER INFORMATION: /note- Xaa is Leu, Phe, l^et or Val 



<xi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 

55 
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10 



15 



20 



25 



30 



Xaa Xaa Xaa Xaa Tyr Xaa Xaa xaa Xaa 
1 5 
(2) INFORMATION FOR SEQ ID N0:2: 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH; 12 amino acids 

(B) TYPE; amino acid 
(P) TOPOLOGY: linear 

(li) MOLECULE TYPE-, peptide 

(v) FRAGMENT TYPE: internal 

(xi) SEQXJENCE DESCRIPTION: SEQ Ip N0:2: 



Asp Val Phe Leu Asp Met Tyr Gin 
1 5 



(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



Phe Ser Val lie 
10 



35 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:3: 

Phe Leu Gly Lys Tyr Met Glu Ser Leu Met Arg Met 
1 5 10 



40 (2) INFORMATION FOR SEQ ID NO:4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0;4: 

Phe Leu Met Met Tyr Met Met 
55 1 5 



45 



50 
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(2) INFORMATION FOR SEQ ID NO: 5: 

5 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

10 (ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

15 ■ (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 



20 



40 



45 



50 



55 



Tyr Leu Tyr Leu Tyr Met Val 
1 5 



(2) INFORMATION FOR SEQ ID NO;6: 



(i) SEQUENCE CHARACTERISTICS: 

(A) IiENGTH: 12 amino acids 
25 (B) TYPE; amino acid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

30 (v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
35 Phe Met Arg Gin Tyr Leu Asp Thr Trp Trp Leu lie 



(2) INFORMATION FOR SBQ ID^ NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FEIAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SBQ ID NO; 7: 

Glu Val Phe Tyr Arg lie Tyr Leu Ser Val Leu Leu 
1 5 10 
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15 



(2) INFORMATION FOR SBQ ID NO:B: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 
CB) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Ala His Asn Leu Arg Glk Tyr Leu Met Arg Phe Leu 
1 5 10 



20 (2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 
25 (D) TOPOLOGY: linear 

(li) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



30 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 



Thr Ala Gly Asp Pro Leu Thr Gin Tyr Arg Met Arg 
35 1 5 10 



(2) INFORMATION FOR SEQ ID NO: 10: 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 12 amino acids 

(B) TYPE: amino acid 
CD) TOPOLOGY: linear 

45 (ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

50 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

He Gly Ser Gly Thr Leu oiu Gin Tyr Met Gly Arg 
15 10 

55 
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C2) INFOKMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: XI amino acids 
5 (B) TYPE: amino acid 

(D) TOPOLOGY: linear 



pcr(XJS97ni070 



10 



15 



20 



25 



30 



35 



(ii) MOLECULE TYPE: peptide 
<v) FRAGMENT TYPE: internal 

(xi) SEQTJENCE DESCRIPTION: SBQ ID NO: 11: 

Tyr Phe Asp Gin Tyr Met Leu PHe Phe Tyr Asp 
1 5 10 

(2) INFORMATION FOR SEQ ID NO; 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

<v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 
Tyr Phe Gly Gin Tyr Met Ala Leu Tyr 

(2) INFORMATION FOR SEQ ID NO: 13: 



(i) SEQUENCE CHARACTERISTICS: 
40 (A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



45 



50 



(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Ser lie Tyr Phe Arg Glu Tyr Leu Leu Arg Ala Gly 
1 5 lo- 



ss (2) INFORMATION FOR SBQ ID NO: 14: 
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(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE': amino acid 
5 (D) TOPOLOGY: linear 

{ii) MOLECULE TYPEi peptide 

(v) FRA04ENT TYPE: internal 



PCI/US97/21070 



10 



35 



55 



<xi) SEQUENCE DESCRIPTION: SEQ ID NO : 14 : 



Tyr Val Ser Leu Tyr Met Asn Tyr Leu Qly Leu Leu 
15 1 5 10 



(2) INFORMATION FOR SEQ ID NO:15: 

20 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

25 (ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:15: 

Val Phe Leu Ser Leu Tyr Tyr Asp Arg Met Arg Tyr 
1 5 10 



(2) INFORMATION FOR SEQ ID NO: 16: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 
40 (B) TYPE: amino acid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

45 (v) FRAOIENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

50 Gly Ser Tyr Leu Ala Leu Tyr Thx Glu Gly Leu Arg 

15 10 



(2) INFORMATION FOR SEQ ID NO: 17: 
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li) SEQUENCK CHARACTERISTICS: 

<A) LENGTH: 12 amino acids 
(B) TYPE: aioino acid 
(D) TOPOIiOGY: linear 

5 

(ii) MOLECULE TYPE: peptide 
(v) FRAOMBNT TYPE: internal 



10 



15 



25 



30 



45 



(Xl) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Phe Arg Tyr Leu Leu Tyr Tyr Met Qlu Ser Asn Aarg 
1 . ■ 5 10 



(2) INFORMATION FOR SEQ ID NOrlB: 

(i) SEQUENCE CHARACTERISTICS: 
20 (A) LENQTH: 12 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOiSY: linear 



(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE; internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 
Lys Ala Leu Glu Trp Tyr Lys Ser Leu Met Arg Met 



35 (2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE': amino acid 
40 (D) TOPOLOGY: linear 

(ii) MOLECUI^ TYPE: peptide 

(v) FRA(^fENT TYPE; internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 



Tyr Leu Tyr Arg Tyr Ala Gin Phe Arg Thr Ser Asp 
50 1 5 10 



(2) INFORMATION FOR SEQ ID NO:20: 
55 (i) SEQUENCE CHARACTERISTICS: 
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(A) IiENGTH; 12 amino acids 

(B) TYPE: amino acid 
(D) TOPOIjOGY: linear 

5 (ii) MOLECtJLE TYPE i peptide 

(v) FRAGMENT TYPE: internal 



pcrnas?7/2io70 



10 



15 



(Xi) SEQUENCE DESCRIPTION: SEQ IP NO: 20: 

Tyr Ser Leu Thr Tyr Gin Tyr Leu; Leu Thr Val Leu 
1 5 10 

i - . " - 

(2) INFORMATION FOR SEQ ID NO; 21: 

(i) SEQUENCE CHARACTERISTICS : i 
(A) LENGTH: 12 amino acids i 
2Q (B) TYPE: amino acid . . 

(D) TOPOMGY: linear 

(ii) MOLECULE TYPE: peptide 

25 (v) FRAGMENT TYPE; internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:21: 

30 Arg Lys Tyr Plie Ser teu Tyr Arg Asn Leu Leu Gly 

1 5 10 



35 



40 



45 



50 



(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE : amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FEtAGMENT TYPE: internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 

Gly Tyr He Glu Lys Tyr Lya Leu Ala He Gly Arg 
1 5 i 

(2) INFORMATION FOR SEQ ID NO:23: 



(i) SEQUENCE CHARACTERISTICS: 
55 (A) LENGTH: 12 amino acids 
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<B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOIiECUI-E TYPE: peptide 

5 

(v) FRAGMENT TYPE: internal 



PCnWS97/21070 



10 



25 



50 



(xi) SEQtJENCE DESCRIPTIOK r SEQ ID N0:23: 
Xaa Tyr Leu Ser Tyr Tyr Arg Ser Leu Thr He Ser 



1 



5. 10 



15 (2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE C3IARACTERISTICS I 

(A) I£NGTH; 12 amino acids 

(B) TYPE: amino acid 
20 (D) TOPOLOGY; linear 

(ii) MOLECULE TYPEt peptide 

(v) FRAGMENT TYPE; internal 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 



Pro Leu His Leu Arg He Tyr Ser Asn Trp Leu Val 

30 1 5 ^ ' - 10 



(2) INFORMATION FOR SEQ ID NO:25: 

35 (i) SEQUENCE cmRACTERlSTICS : 

(A) LENGTH : 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

40 (ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

45 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 

Tyr Leu He Leu Tyr Lys Tyr 
1 5 



(2) INFORMATION FOR SEQ ID NO:26: 



(i) SEQUENCE CHARACTERISTICS: 
(A) i;engtH: 7 amino acids 
55 (B) TYPE: amino acid 
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(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
5 (v) FRAGMEaslT TYPE: internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 

10 Leu Phe lie Arg Tyr Tyr Lys 

1 5 



15 



20 



.25 



30 



40 



45 



(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS: 
(A> LENGTH: 9 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

{ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 

Gly Tyr Tyr Leu Leu Trp Met Val Gly 
1 5 

(2) INFORMATION FOR SEQ ID NO:2B; 



(i> SEQUENCE CHAHACTERISTIC3 ; 
35 (A) LENGTH: 9 amino acids 

(B) TYPE; amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 

(xi) SEQtJENCE DESCRIPTION: SEQ ID NO:28: 

Gly Tyr Leu Tyr Leu Tyr Met Val Gly 
1 5 



50 (2) INFORMATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH t 9 amino acids 

(B) TYPE: amino acid 
55 (D) TOPOLOGY: linear 
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(ii) MOLECUIiE TYPE: peptide 
(v) FRAGMENT TYPE: Internal 

5 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:29: 

Gly Phe Leu Met Met Tyr Met Met Gly 
10 1 5 

(2) INFORMATION FOR SEQ ID NO: 30: 

15 (i) SEQUENCE CHARACTERISTICS: 

^A) LENGTH: 10 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

20 (ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

25 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

Gly Tyr Phe Gin Tyr Met Ala Leu Tyr Gly 
5 10 



PCrrAJS97/21070 



30 



(2) INFORMATION FOR SEQ ID NO: 31: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids ' ' ' ■ 

35 (B) TYPE: amino acid ' 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

40 (v) FRAGMENT TYPE : internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 

45 Gly Asp Val Phe Leu Ser Met Tyr Gin Phe Ser Val lie Gly 

1 5 10 



50 



55 



(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 

Qly Ala His Asn Leu Arg Gin Tyr Leu Met Arg Phe Leu Gl^' 
15 10 



10 



(2) INFORMATION FOR SEQ ID NO: 33: 



(i) SEQUENCE CHARACTERISTICS: 
15 CA) LENGTH: 14 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



20 



25 



Cii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: Internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:33r 

Gly Ala His Tyr Leu Arg Gin Tyr Leu Met Arg Phe Leu Gl> 
15 10 



30 (2) INFORMATION FOR SEQ ID NO: 34: 

< i) SEQUENCE CHARACTERISTICS : ; 

(A) LENGTH: 14 amino acids 

(B) TYPE; amino acid 
35 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE I peptide 

(v) FRAGMENT TYPE; internal 



40 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 



Gly Phe Leu Gly Lys Tyr Met Glu Ser Leu Met. Arg Met Gly 
45 1 S 10 



(2) INFORMATION FOR SEQ ID NO: 35: 

50 (i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 8 amino acids 
(B> TYPE: amino acid 
(D) TOPOLOGY: linear 



55 (ii) MOLECULE TYPE: peptide 
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(v) FRAGMENT TYPE: internal 

5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 

Gly His Asp Gly Glu Met Tyr Gly 



pcrrjUsmioTO 



10 



1 



5 



(2) INFORMATION FOR SEQ ID NO: 36; 



(i) SEQUENCE CHARACTERISTICS: 

(A) IjENGTH: 14 amino acids 
j5 (B) TYPE: amino acid 

(D) TOPOljOGYt linear 

(ii) MOLECULE TYPE: peptide 

20 (v) FRAGMENT TYPE; internal 



25 



30 



35 



40 



45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 

Gly Lys Ala Leu Glu Trp Tyr Lys Ser Leu Met Arg Met (J:Ly 
1 5 .10 

(2) INFORMATION FOR SEQ ID NO:37: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: linear ; 
(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:37: 
Gly Tyr Leu Ala Gin Tyr Met Ala Arg Gly 

(2) INFORMATION FOR SEQ ID N0:3B: 



(i) SEQUENCE CHARACTERISTICS; 
50 (A) LENGTH; 7 amino acids 

(B> TYPE: amino acid 
(D) TOPOLOGY: linear 



55 



(ii) MOLECULE TYPE: peptide 
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(v) FRAGMENT TYPE: internal j 
(Xi) SEQUENCE DESCRIPTION: SEQ IjD NO: 38: 

5 

Gly Ser Leu Met Arg Met Gly 
1 5 

10 (2) INFORMATION FOR SEQ ID NO:39i 

(i) SEQUENCE CHARACTERISTICS; j 

(A) LENGTH: 14 amino acids 

(B) TYPE; amino acid 
15 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



PCir[JS97/2ia70 



20 



45 



(xi) SEQUENCE DESCRIPTION: SEQ ip NO:39: 



Gly Ala His Tyr Leu Arg Gin Tyr Leu Met Arg Phe Arg Glly 
25 1 5 10 



(2) INFORMATION FOR SEQ ID NO: 40: 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE : amino acid - ^ - f 
<D) TOPOLOGY: linear ; 

35 (li) MOLECULE TYPE: peptide ; 

(v) FRAGMENT TYPE; internal 

40 (xi) SEQUENCE DESCRIPTION: SEQ IipNO;40: 

Gly Ala His Tyr Leu Arg Gin. Tyr; Met Met Arg Phe Leu Gly 
15 10 



(2) INFORMATION FOR SEQ ID NO:41; 



<i) SEQUENCE CHARACTERISTICS: . 
(A) LENGTH: 9 amino acids 
50 (B) TYPE: amino acid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

55 (v) FRAGMENT TYPE: internal 
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15 



20 



25 



35 



40 



(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 41: 

Leu Arg Gin Tyr Leu Met Arg Phe Arg 
1 5 



(2) INFORMATION FOR SEQ ID NO: 42: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE; peptide 

(v) FRAGMENT TYPE; internal 

(xi> SEQUENCE DESCRIPTION: SEQ ID NO: 42: 

Tyr Leu Arg Gin Tyr Leu Met Arg Phe Arg 

1 5 ■ ■ 10 



(2) INFORMATION FOR SEQ ID NO:43 : 



(i) SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY; linear 



(iij MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION; SEQ ID NO:43: 

His Tyr Leu Arg Qln Tyr Leu Met Arg Phe Arg 

1 ■' . S.-.- ■■■ 10 ' 



45 (2) INFORMATION FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 
50 (D) TOPOLOGY: linear 

(li) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

55 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 

Ala His Tyr Leu Arg Gin Tyr Leu Met Arg Phe Arg 
5 1 5 10 

(2) INFORMATION FOR SEQ ID NO: 45: 

10 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

15 (ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

20 <xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 

Arg Gly Arg Gly He Gly Phe 
1 5 



25 



45 



50 



55 



(2) INFORMATION FOR SEQ ID NO: 46: 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH : 7 amino acids 
30 (B) TYPE: amino acid 

(D) TOPOLOGY; linear 

(ii) MOLECULE TYPE: peptide 

35 (v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 

40 Ser Leu Arg Gly Phe Gly Arg 

1 5 



(2) INFORMATION FOR SEQ ID NO: 47: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; & amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE; IntGTZial 
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<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47; 

Tyr Asp Trp Asp Asp Leu Leu Gly 
1 5 



(2) INFORMATION FOR SBQ ID N0:48r 

(i) SEOUENCE CHARACTERISTICS: 
10 <A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



15 



20 



35 



(ii) MOLECXJLE TYPE: peptide 
(v) FRAGMENT TYPE: iTitemal 

'^,\ • 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48; 

Tyr Thr Trp Asp Tyr Leu Leu Gly 

1 5 . ■ 



25 (2) INFORMATION FOR SEQ ID NO: 49: 

(i) SEQXJENCE CHARACTERISTICS: 

(A) LENGTH: B amino acids 

(B) TYPE: amino acid 
30 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4?: 



Tyr Asp Trp Asp Ser lie Leu Gly 
40 1 5 



(2) INFORMATION FOR SEQ ID N0:50: 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 8 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

50 (ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: Internal 

55 (xi) SEQUENCE DESCRIPTION: SBQ ID NO: 50: 
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Tyr Asp Trp Asp Asp Leu I^eu Ser 



1 



5 



<2) INFORMATION FOR SEQ ID NO: 51: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 8 amino acida 
(b) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

J 5 (v) FRAGMENT TYPE: internal 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51: 

20 He Asp Trp Asp Asp Leu Leu Ser 

1 5 



25 



30 



35 



40 



50 



55 



(2) INFORMATION FOR SEQ ID N0;52: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH! 12 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v> FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52: 

Ser Trp Gly Asp Trp Glu Arg Ser Gly Asp Trp Phe 
1 5 10 

(2) INFORMATION FOR SEQ ID NO;53: 



(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:53i 
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Trp Gly Gly Trp Glu Trp Thr Gly Leu Trp Ser .Tyr 

5 (2) INFORMATION FOR SEQ ID NO: 54: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
jQ (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



15 



40 



(xi) SEQUENCE DESCRIPTION; SEQ IDN0i54: 



20 1 



Cys Val Leu Leu Tyr Asp Val Trp Thr Cys 
^ 10 



5 



(2) INFORMATION FOR SEQ ID NO: 55: 

25 (i) SEQUENCE CHARACTERISTICS: 

(A> LENGTH: 10 amino acids 
(B) TYPEt amino acid 
(D) TOPOLOGY: linear 

30 (ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55: 

Cvs Val Leu Leu Tyr Asp Glu Arg Thr Cys 

. ^ 10 



(2) INFORMATION FOR SEQ ID NO: 56: 



(i) SEQUENCE CHARACTERISTICS: 

(A) I;ENGTH: 10 amino acids 
45 (B) TYPE : amino acid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

50 (v) FRMMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56: 
55 Cys Phe Asp Leu Tyr His Tyr Val Tyr Cys 
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1 5 

(2) INFORMATION FOR SEQ ID NO: 57: 

^ (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acide 

(B) TYPE: amino acid 
CD) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(Xi) SEOOENCE DESCRIPTION: SEQ ID NO: 57: 

cys Val A6P Leu Tyr His Leu Tyr Cys 
1 5 

(2) INFORMATION FOR SEQ ID NO:5fl: 

(i) SEQUENCE CHftRACTERlSTlCS : 
25 (A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPEi peptide 

(v) FRAGMENT TYPE : internal 

Cxi) SEQUENCE DESCRIPTION: SEQ ID 1^ : 58 

Cys val Asp Leu Tyr His Tyr Val Tyt Cys 

- 10 



PCTnJS97/21070 



15 



20 



30 



35 



40 (2) INFORMATION FOR SEQ ID NO: 59: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 
45 CD) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



50 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59: 

Ala ASP Qly Ala Ala Gly Tyr Asp Trp Asp Asp Leu Leu »ar Gly Ala 
^ \C% 15 



55 1 = 
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(2) INFORMATION FOR SEQ ID NO r 60; 

i 

(i) SEQUENCE CHARACTERISTICS: ; 
(A) LENGTH: 17 amino acidS 
10 (B) TYPE: amino acid j 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

15 (v) FRAGMENT TYPE: internal j 

(xi) SEQUENCE DESCRIPTION : . SEQ NO:60: 
20 Ala Asp Gly Ala Ala Gly Tyr A9E< Trp Aep Asp Leu Leu Bar Gly Ala 

1 5 ; 10 

Ala ' 



25 



30 



35 



40 



45 



(2) INFORMATION FOR SEQ ID NO: 61: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 
(B> TYPE: amino acid 
(D> TOPOLOGY: linear 

j 

(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:6l: 

Ala Asp Gly Ala Ala Gly Tyr Asp Trp Asp Asp Leu Leu Gly Qly Ala 

1 5 . 10 > IS 

Ala 



(2) INFORMATION FOR SEQ ID NO: 62: 

50 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acida 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

55 (ii) MOLECULE TYPE: peptide 
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(v) FRAGMENT TYPE: internal 

5 (Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62: 

Ala Asp Gly Ala Ala Gly Tyr T^p Trp Asp Asp Leu Leu Gly Gly Ala 
1 5 .10 15 

10 Ala 



15 



20 



25 



30 



45 



(2) INFORMATION FOR SEQ ID NO: 63: 

(i) SEQCFENCE CHARACTERISTICS: 

(A) XiENGTH; 20 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(il) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(Xi^ SEQUENCE DESCRIPTION: SEQ ID NO [63: 

Ala Asp Gly Ala Ala Gly Cys Val Asp Leu Tyr His Tyr VaL Tyr Cys 
1 5 AO. . 15 

Gly Gly Ala Ala 
20 



35 (2) INFORMATION FOR SEQ ID NO: 64: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 amino acids 

(B) TYPE: amino acid 
40 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : . peptide 

(v) FRAGMENT TYPE: internal 



<xi> SEQUENCE DESCRIPTION: SEQ ID NO: 64: 



Ala Asp Gly Ala Ala Gly Cys Val Leu Leu Tyr Asp Val Trp Thr Cys 
50 1 5 10 15 



Gly Gly Ala Ala 
20 



55. 
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(2) INFORMATION FOR SEQ ID NO: 65: 

(i) SEQUENCE CHARACTERISTICS: 

(A) IiENGTH: 22 amino acids 
5 (B) TYPE: amino acid 

(D) TOPOliOGY: linear 



PC]ryUS97/2lO70 



10 



15 



20 



25 



30 



35 



(ii) MOLECUXiE TYPE: peptide 
tv) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:65: 

;aa ASP Gly Ala Ala Gly Ser Trp Gly A.p Trp Glu Arg ..r Gly Asp 



Trp Phe Gly Gly Ala Ala 
20 



(2> INFORMATION FOR SEQ ID NO:66: 

(i> SEQUENCE CHARACTERISTICS: 

(A) I^GTH: 14 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66: 
Gly ser Trp Gly Asp Trp Glu Arg Ser Gly Aap Trp Phe Cily 



40 (2) INFORMATION FOR SEQ ID NO: 67: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 
^5 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



TV. 



50 



55 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:67( 

Gly eye Val Leu Leu Tyr Asp Qlu Arg Thr Cys Gly 
c 10 
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(2) INFORMATION FOR SEQ ID NO:68: 

5 (i) SEQnENCE CHARACTERISTICS: 

(A) IiENGTH: 12 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear: 

10 (ii) MOIiECutE TYPE: peptide 

(V) FRAOjlENT TYPE: internal 

15 (xi) SEQUENCE DESCRIPTION: SEQ ID NOr68: 

Gly Cys Val Asp Leu Tyr His Tyr Val Tyr Cys Gly 

1 . ■ .5 . . . ,.v ■ ■ 

...... r\ • ' . - . J . ■ , ' ' 
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CLAIMS 

We claim: 

5 1 . A peptide compound comprising an amino add sequence : 

y , -Xaal -Xaa2"Xaa3-Xaa4-Xaa5-Xaa6-Xaa7.Xaa8-Xaa«>: Y2 

wherein: 

Yi is hydrogen, an amino-derivative group or a peptidic siructure having 
a formula (Xaa)a wherein Xaa is any amino acid structure and a is an in :€!ger ftom 1-15 
10 inclusive; . - 

Y2 is hydrogen, a carboxy-derivative. group or a peptidic structure having 
a formula (Xaa)b vAerein Xaa is any amino acid structure'and b is an int*:ger from 1-15 
inclusive; 

Xaal is a tyrosine structure or a phenylalanine structure; 
1 5 Xaa2 is a leucine structure, a phenylalanine structure or isoleucine 

structure; 

Xaa3 is an arginine structure, an aspartic acid structure, a glutamic acid 
structure, a serine structure, a tyrosine structure or a glycine structure; 

Xaa4 is glutamine structure, a leucine structure or a tyrosine structure; 
20 Xaa5 is a tyrosine structure; 

Xaa6 is a methionine structure, a leucine structure, a lysine sfructure or 
an arginine structure; 

Xaa7 is a leucine structure, a methionine structure, an aspartic acid 
structuie, a glutamic acid structure, an asparagine structure or a serine sbiicture; 
25 XaaS is an arginine structure, a leucine structure, a serine structure or a 

threonine structure; and 

Xaa9 is leucine, phenylalanine structure, a methionine slructure or a 
valine structure. 

30 2. The peptide compound of claim 1 , wherein Y2 is an amid e group- 

3 . The peptide compound of claim 1 , wherein Yi is an acetyl group. 

4. The peptide compound of claim 1 , wherein the compouiul comprises at 
35 least one D-amino acid. 
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5. A peptide compound which is a retroinverso isomer of the ]>2ptide 
conipoxmd of claim 1 . 

6. A peptide compound comprising an amino acid sequence s-s lected from 
5 the group consisting of SEQ ID NO: 2; SEQ ID NO: 3 ; SEQ ID NO: 4; S];Q ID NO: 5; 

SEQ ID NO: 6; SEQ ID NO: 7; SEQ ID NO: 8; SEQ ID NO: 9; SEQ ID NO: 10; SEQ 
IDNO: 11; SEQID NO: 12; SEQ ID NO: 13; SEQ ID NO: |4; SEQ ID NO: 15; SEQ 
IDNO: 16; SEQIDNO: 17; SEQ ID NO: 18; SEQIDNO: 19; SEQ ID NO: 20; SEQ 
ID NO: 21 ; SEQ ID NO: 22; SEQ ID NO: 23; SEQ ID NO: 24; SEQ ID nO: 25; SEQ 
1 0 ID NO: 26; SEQ ID NO: 27; SEQ ID NO: 2«; SEQ' ID NO: 29;.SEQ ID N 0: 30; SEQ 
ID NO: 3 1 ; SEQ ID NO: 32; SEQ ID NO: 33; SEQ ID NO: 34; SEQ ID m: 35; SEQ 
ID NO: 36; SEQ ID NO: 37; SEQ ID NO: 38; SEQ ID NO: 39; SEQ ID 1^0: 40; SEQ 
IDN0:41; SEQIDNO: 42; SEQIDNO: 43;andSEQ IDN0;44.^ 

1 5 7. The peptide compound of claim 6, which comprises the amino acid 

sequence ofSEQ ID NO: 32. ^ 

8. The peptide compound of claim 6, which comprises the aicino acid 
sequence of SEQ ID NO: 33, . 

20 • , . 

9. The peptide compound of claim 6, which comprises the a>7tino acid 
sequence of SEQ ID NO:,39 - ^ m - r : : > : - , . 

1 0. The peptide compound of claim 6, which comprises the amino add 
25 sequence ofSEQ ID NO: 42. 

11. The peptide- compound of claim 6, which comprises the amino acid 
sequence of SEQ ID NO: 43. 

30 12. The peptide compound of claim 6, which comprises the iitaino add 

sequence of SEQ ID NO: 44: 

1 3 . Hie peptide compound of claim 6- 1 2, viierein the compoimd comprises 
at least one D-amino acid 

35 

14. A peptide compound which is a retroinverso isomer of tlw; peptide 
comp und of claim 6-12. 
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15. A peptide compound comprisiiig an amino acid sequence selected from 
the group consisting of SEQ ID NO: 45; SEQ jlD NO: 46; SEQ ID NO; 47; SEQ ID NO: 
48; SEQ ID NO: 49; SEQ ID NO: 50; SEQ lEj NO: 51 ; SEQ ID NO: 52; SEQ ID NO: 
5 53; SEQ ID NO: 54; SEQ ID NO: 55 ; SEQ Ie| NO: 56; SEQ ID NO: 57 ; SEQ ID NO: 
58; SEQ ID NO: 59; SEQ ID NO: 60; SEQ lEj NO: 61 ; SEQ ID NO: 62; SEQ ID NO: 
63; SEQ ID NO: 64; SEQ ID NO: 65; SEQ IDj NO: 66; SEQ ID NO: 67; and SEQ ID 
NO: 68. i ^ 

10 16. The peptide compound of claini ) 5, which comprises the iuriino acid ■ 

sequence bfSEQ ID NO: 63. | 

1 7, The peptide compound of claii^ 15, which comprisies the: iimino acid 
sequence of SEQ ID NO: 68. j 



15 



30 



18. The peptide compound of claim 15-17» wherein the compound comprises 
at least one D-amino acid. 



1 9. A peptide compound which is a retroinverso isonier of tlie peptide 
20 compound of claim 15-17. 

20. A phannaceutical composition Ibomprising a peptide compound of claim 
1-19 and a phanuaceutically acceptable carried 

25 2L Amethodof modulating fibroblast growth factor receptor (FGFR) 

activity in a cell comprising contacting a peptitle compound of claim 1-19 with a cell 
expressing FGFR- such that FGFR activity in the cell is.modulated. 



22. The method ofclaim21, vs^ierein the FGFR is FGFR2"^]ItC. 

(,'••■. 

23. The method of claim 21 , wherein the peptide compound is contacted with 
the cell ejqjressing FGFR in vitro. 

]■'• ■■ ' 

24. The method of claim 21 , wherein the peptide compourul is administered 
35 to a subject such that the peptide compound is contacted with a cell exp ressing FGFR in 

vivo. [ 
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